Background: The role of seminal colonization of Ureaplasma urealyticum in varicocele-related infertility was investigated. Methodology: Semen samples were obtained from infertile patients with or without varicocele and healthy controls and were subjected to routine semen analysis and PCR. DNA was extracted by Cadieux method and analyzed by PCR protocol with species-specific primers for U. urealyticum (urease gene). Results: U. urealyticum was detected by PCR in 23 of 146 (15.75%) semen specimens from infertile patients and in 3 of 100 (3%) healthy men (P<0.001). Infertile patients with varicocele had higher U. urealyticum colonization [17/81(20.98%)] than those without varicocele [6/65(9.23%), P=0.086] or healthy controls [3/100 (3%), P<0.001].The percentage of sperm cells with motility, volume of semen fluid, concentration of sperm cells, and sperm cell with normal morphology were significantly decreased in infertile men (P<0.001). In the group of varicocele patients with PCR positive for U. urealyticum the volume, count and morphology of semen samples were lower than those in the varicocele patients with PCR negative results, but the differences were not significant (P>0.05). Conclusion: Although the colonization of U. urealyticum does not affect the semen quality, the high prevalence of this microorganism in varicocele patients may be an additional negative factor affecting varicocele status and worsening reproductive potential.
Introduction
Varicocele is a physical abnormality present in 2% to 22% of the adult male population [1] . It is a collection of enlarged veins in the scrotum. A varicocele occurs next to and above one or both of the testicles. It is more common in men of infertile marriages, with a prevalence rate of about 15% in healthy men and 40% in men being treated in infertility clinics [2] . The exact association between reduced male fertility and varicocele is unknown, but analysis of World Health Organization (WHO) data clearly indicates that varicocele is related to semen abnormalities, decreased testicular volume, and decline in Leydig's cell function [3] .
Genital tract infection is the most important cause of male infertility affecting not only sperm cell function, but also the whole spermatogenesis [4, 5] . Ureaplasma urealyticum is a self-replicating prokaryote belonging to the taxonomic class Mollicutes, which lack a cell wall. Genital U. urealyticum colonization has been found to be involved in non-gonococcal urethritis (NGU), prostatitis, epididymitis and infertility [6, 7] . Some investigators reported that the presence of U. urealyticum in semen was related to a decrease in sperm density, motility and morphology [8, 9, 10, 11] . Since male fertility and semen quality might likely be affected by both varicocele status and seminal colonization of Ureaplasma urealyticum, we decided to determine the prevalence of this microorganism in infertile patients with and without varicocele compared with healthy men and to investigate their negative effects on semen parameters.
Materials and Methods
Patients: Data included in this study were selected from men who were consecutively admitted to the Royan Fertility Center, Tehran, Iran. The Investigation Committee of the Royan Institute approved the study protocol, and all participants provided informed consent. All patients were examined clinically, and medical, sexual, and social histories were obtained before entrance into the program. From February to June 2005, 146 semen samples (81 samples from varicocele patients and 65 samples from individuals without varicocele) were taken from patients aged 21 to 50 (34.3±4.2) years with infertility of at least one-year duration.
Control subjects (n=100) were men aged 20 to 40 (31.2±4.1) years, who were attending for checkup, who were clinically asymptomatic (they were fertile and did not have varicocele). All semen specimens were obtained after 2 to 3 days' abstinence. After liquefaction at room temperature, semen samples were subjected to routine semen analysis (semen volume, sperm concentration, motility and morphology) [12] and for polymerase chain reaction (PCR) for U. urealyticum [13] .
PCR: for PCR, samples were prepared as previously described [13] . Briefly, 1 ml of each sample was centrifuged at 12000 × g for 10 minutes. The pellet was washed in PBS and resuspended in 30µl of distilled water. After boiling for 10 minutes, an aliquot of 7µl was used directly in PCR experiments.
The primers published by Blanchard et al. [14] were used for identification of U. urealyticum: primers U5 (5َ-CAATCTGCTCGTGAAGTATTAC-3َ) and U4 (5َ-ACGACGTCCATAAGCA ACT-3َ). The PCR assay was performed in 50µl of reaction mixture containing 10µl of 10× PCR buffer; 2.5 mM Mgcl2; 200µM dNTP; 1.25 units of Taq polymerase; 20pmol of each primer; and 7µl of sample DNA. The reaction mixtures were placed in a thermal cycler (Eppendorf, USA). The thermal profile involved an initial denaturation step at 94°C for 3 minutes followed by 30 cycles of denaturation at 94°C for 1 minute, primer annealing at 52°C for 1 minute, and primer elongation at 72°C for 1minute. The cycling was followed by a final extension step at 72°C for 10 minutes. Aliquots of amplified samples (10µl) were analyzed by electrophoresis on a 1% agarose gel and stained with ethidium bromide.
Statistical analysis: Results are presented as mean values with standard deviation (SD).The statistical significance was assessed using ChiSquare (X2) test and Mann-Whitney test.
Results
PCR results: U. urealyticum was detected by PCR in 23 of 146 (15.75%) semen specimens from infertile patients and in 3 of 100 (3%) healthy men (P<0.001).
As shown in Table 1 , in the group of infertile patients, the prevalence of U. urealyticum in patients with varicocele was higher [17 of 81 (20.98%)] than in those without varicocele [6 of 65 (9.23%)], although this difference was not significant (P=0.086). The U. urealyticum was detected in both groups of infertile patients higher than that of the healthy controls, but in the group of varicocele patients, this difference was found to be statistically significant (P<0.001). A photograph of electrophoresis based on bromide-stained agarose gel for PCR-amplified products from the Ureaplasma strains is presented in figure 1 . A 429bp fragment of the urease gene was amplified for identification of U. urealyticum. They have been shown previously to be highly specific for U. urealyticum and under optimal conditions, to allow detection of <10CFU of each serotype of the organism [14] . In the group of infertile-varicocele patients with PCR positive for U. urealyticum, the concentration of sperm cells, volume of semen, and percentage of normal sperm cells were lower than those in infertile-varicocele patients with PCR negative results, although they were not statistically significant ( Table 2) .
The percentage of normal sperm cells, volume of semen, percentage of sperm cells with motility and concentration of sperm cells in the group of infertile patients without varicocele, but with PCR positive for U. urealyticum were lower than those in in patients with PCR negative results, although these differences were not found to be statistically significant ( Table 2) .
Discussion
Many studies have shown that there is a higher rate of infertility in men with varicocele compared to those who did not have a varicocele. Varicocele is thought to cause spermatogenic defects by raising the intratesticular temperature in both the affected and contralateral testes [15] . On the other hand, most studies have compared the incidence of U. urealyticum in semen with semen parameters and the implication of fertility treatment [8] [9] [10] [11] 16, 17, 18] . These finding raise a major question: Is there any role for U. urealyticum in pathophysiology of varicocele-induced damage? U. urealyticum has been found to be involved in prostatitis, epididiymitis, and infertility [6] [7] [8] [9] [10] . The mechanisms by which U. urealyticum affects sperm quality has not been elucidated. Some investigators reported that the presence of U. urealyticum in semen was related to a decrease in semen volume, count, motility, and morphology [16] [17] [18] [19] , but the others were unable to correlate the presence of U. urealyticum with any alteration in semen characteristics [20, 21] . Herein we have shown that U. urealyticum colonization in varicocele patients was significantly higher than that in healthy men (P<0.001). In this study we have also shown that the prevalence of U. urealyticum in patients with varicocele was higher than in those without varicocele, although this difference was not significant (P=0.086). The volume, count and normal morphology of semen samples in varicocele patients with PCR positive for U. urealyticum were lower than those in the varicocele patients with PCR negative results, although they were not statistically significant. These results indicate that U. urealyticum colonization may be an additional negative factor influencing varicocele status and worsening the reproductive potential. However, although our study demonstrated a significant increase of seminal colonization of U. urealyticum in infertile men with varicocele, we did not find that it caused adverse effects on semen quality.
U. urealyticum lacks a cell wall; it can adhere to the sperm membrane, thereby potentially causing gamete dysfunction [22] . Adherence of U. urealyticum to the sperm membrane may also enhance the adverse effects of superoxide and hydrogen peroxide produced by the organism, with subsequent spermatozoan hyper production of reactive oxygen species (ROS) [23] . Potts, et al. [11] reported that the seminal ROS are elevated among patients with U. urealyticum. These investigators suggested that the ROS induces lipid peroxidation, which reduces membrane fluidity and sperm fertilization capability, and may be the mechanism by which U. urealyticum impairs sperm function.
In conclusion, this study has shown a high prevalence of Ureaplasma urealyticum in varicocele patients. Although this colonization apparently does not cause adverse effects on semen quality, further studies are necessary to investigate the potential pathophysiological role of Ureaplasma urealyticum in varicocele..
